###### Strengths and limitations of this study

-   This is the first study in this region to identify factors associated with readiness to provide basic emergency obstetric and newborn care (BEmONC) using the recommended WHO service readiness indicators, and data obtained from a nationally representative sample.

-   By using a nationally representative sample, this suggests that our findings accurately reflect the current situation regarding availability and readiness to provide BEmONC in low-resource setting such as Tanzania.

-   The findings were adjusted for clustering effect and weighted to correct for complex sampling procedure and non-response and disproportionate sampling, respectively.

-   Being a cross-sectional study, causal relationship could not be established. Therefore, the results should be interpreted with caution.

-   Misclassification bias, as a result of arbitrary cut-off point set at 50%, this might misclassify readiness of health facilities to provide BEmONC.

Introduction {#s1}
============

Despite a global reduction of maternal and neonatal mortality over the past two decades,[@R1] approximately 800 women and 7700 new-borns still die every day due to complications related to pregnancy, childbirth and postpartum.[@R3] It is estimated that 99% of these deaths occur in low-income countries (LICs) and middle-income countries,[@R4] while 85% are contributed by LICs alone.[@R5] Tanzania is among the LICs that continuous to experience a high burden of maternal and newborn deaths. This is despite increased coverage of antenatal care provided by skilled providers (96%--98%), facility delivery (50%--63%) and births assisted by skilled providers (51%--64%) between 2010 and 2016.[@R7] Recent reports showed a remarkable increase of maternal mortality ratio (MMR) (from 454 to 556 maternal deaths per 100 000 live births), while neonatal mortality ratio (NMR) remained unchanged (26--25 deaths per 1000 live births) between 2010 and 2016.[@R9] These estimates remain far from operational targets set by the Tanzanian Ministry of Health through the National Road Map Strategic Plan of 2008. This plan aimed to accelerate the reduction in maternal deaths to 193 per 100 000 live births and neonatal deaths to 19 per 1000 live births in Tanzania by the end of 2015.[@R11] Given recent MMR estimates, one wonders whether Tanzania will be able to achieve targets for Sustainable Development Goal to reduce maternal deaths to less than 70 in 100 000 live births and neonatal deaths to less than 12 per 1000 live births at the end of 2030.[@R12]

This slow pace of MMR and NMR reduction observed in LIC including Tanzania, led the WHO to develop and recommend the availability of basic emergency obstetric and newborn care (BEmONC) services in each health facility as a key strategy to narrow disparities in global maternal and newborn deaths.[@R4] BEmONC is an integrated strategy that aims to equip health facilities to deal with major causes of direct obstetric emergencies which account for the vast majority of maternal and newborn deaths, particularly in high mortality countries.[@R16] This strategy comprises a package of seven key obstetric services or 'signal functions' including: (1) the ability of the facility to administer parenteral antibiotics, (2) administer uterotonic drugs (parenteral oxytocin), (3) administer parenteral anticonvulsants (eg, magnesium sulfate), (4) perform manual removal of placenta, (5) perform removal of retained products of conception, (6) perform assisted vaginal delivery and (7) perform basic neonatal resuscitation. Evidence has demonstrated that provision of BEmONC by skilled personnel results in better maternal and newborn outcomes[@R18] and Tanzania and other LICs have partially implemented this strategy. However, the majority of health facilities lack some or all seven signal functions of BEmONC.[@R18] For example in Tanzania, national BEmONC assessment survey of 2015 revealed that 13% of dispensaries, 28% of all health centres and 62% of hospitals were capable of performing all seven signal functions.[@R21] These estimates are below the target that require all hospitals and at least 70% of health centres and dispensaries to provide BEmONC services.[@R22] Furthermore, it is contrary to the effort made by Tanzanian government on improving maternal and newborn health such as developing number of policies and guidelines, as a response from international and regional policies and agreements (Delhi Declaration of 2005), that targets to reduce MMR and NMR.[@R11]

Countries with low availability of BEmONC services also experienced a high burden of maternal and newborn deaths.[@R1] This correlation has been documented by previous studies and many researchers have identified critical gaps on BEmONC that if addressed could reduce the burden of high MMR and NMR in those countries.[@R18] However, the majority of previous studies have concentrated on the assessment of services availability and few have assessed the readiness of the facilities to provide BEmONC services.[@R26] In addition, these studies found low readiness of the facilities to provide BEmONC. Hence, there is little information regarding factors associated with low readiness of facilities to provide BEmONC in Tanzania. Better understanding of the factors associated with facility readiness to provide BEmONC is crucial to support maternal and newborn health system improvements.

To that end, this study used a nationally representative sample from Tanzania to assess the current extent of availability and readiness of health facilities to provide BEmONC services. Associated factors were also examined according to the type of facility and managing authority by using WHO-Service Availability and Readiness Assessment (SARA) manual[@R31] with modification to some questions to fit the study setting.[@R31] The findings from this study will provide a crucial guidance on important factors that need to be addressed to strengthen the BEmONC services for policy-makers, administrators and researchers in Tanzania and other LICs.

Methods {#s2}
=======

Data source {#s2a}
-----------

The analysed data of the current study was drawn from 2014 to 2015 Tanzania Service Provision Assessment (TSPA) survey dataset. The 2014--2015 TSPA was undertaken by Tanzania's National Bureau of Statistics in collaboration with the Office of the Chief Government Statistician, Zanzibar, the Ministry of Health and Social Welfare, Tanzania Mainland and the Ministry of Health, Zanzibar. Technical support for the survey was provided by ICF International under the Demographic and Health Survey (DHS) programme. The survey assessed the facilities regarding availability and readiness of providing basic and essential health services, including the presence and function of components essential for the delivery of quality service for all aspects including maternal, newborn and child healthcare, family planning and reproductive health services.

Sample and sampling procedure {#s2b}
-----------------------------

The sampling procedure used in TSPA survey is reported elsewhere.[@R32] A random stratified sampling of health facilities according to facility type, managing authority and regions was used to select a nationally representative sample of 1200 facilities from the national master facility list contains 7102 health facilities. The selection of desirable health facilities was achieved after excluding seven facilities that refused to participate, four had closed on the interview days and one that could not be reached because of poor infrastructure. Then, a total of 1188 health facilities were assessed in 2014--2015 TSPA survey. However, after excluding 283 facilities that did not meet inclusion criteria (not providing any services related to maternal and newborn health), a total of 905 health facilities were included in the current analysis.

Data collection methods {#s2c}
-----------------------

The 2014--2015 TSPA used four main types of questionnaires during data collection. The current analysis used data collected by the *Facility Inventory Questionnaire* and one variable regarding staff training from *Health Provider Questionnaire*. After pre-testing of the questionnaires, the finalised and corrected versions were used in the main 2014--2015 TSPA survey data collection between 20 October, 2014 and 21 February, 2015. Additionally, visits of some facilities that were not covered previously were conducted from March 2 to March 13, 2015. The data collection was performed by 67 nurses who were trained for 4 weeks and were qualified by a series of practical tests and examinations to be interviewers. Following the training, 20 teams were formed (two for Zanzibar and 18 for Tanzania Mainland). Each team consisted of a team leader, three interviewers and a driver. On average, the data collection process lasted 1 day at a small facility (dispensary clinics and some health centres) and two or 3 days for large facilities (mostly hospitals). All collected data regarding the health facility service availability and readiness were provided by the manager, the person-in-charge of the facility, or the most senior health worker responsible for the client services present at the facility. The interviewers observed and verified the presence of valid or functioning reported services or supplies.

Measurement of variables {#s2d}
------------------------

Based on our research questions, the current study identified two outcome variables which were 'BEmONC services availability' and 'BEmONC services readiness'. These variables were measured by using the WHO methods of assessing facility service availability and readiness. Hence, 'BEmONC services availability' in this study is defined as 'physical presence of the services related with provision of BEmONC'. This was measured based on whether the following seven signal functions have ever been carried out by providers as part of their work within facility at least once during the past 3 months: 'parental administration of antibiotic', 'parental administration of oxytocic', 'parental administration of anticonvulsants', 'assisted vaginal delivery', 'manual removal of placenta', 'manual removal of retained products of conception' and 'neonatal resuscitation'.

'BEmONC services readiness' in this study is defined as the willingness or preparedness of the facility to provided BEmONC. This was measured based on the availability and functioning of supportive items categorised into three domains (groups) as follows: the first domain was staff training which had two indicators---the presence of guidelines and at least one staff who has received any formal or structured in-service training (refresher training) related to the services offered in the last 24 months preceding the assessment. The second domain was diagnostic equipment which had 11 indicators, that is, presence of 'emergency transport', 'sterilisation equipment', 'examination light', 'delivery pack', 'suction apparatus', 'manual vacuum extractor', 'vacuum aspirator or D&C kit', 'neonatal bag and mask', 'delivery bed', 'partograph' and 'gloves'. The third domain was basic medicine and commodities which had 11 indicators contains essential medicines for delivery and newborn, that is, 'injectable antibiotic', 'injectable uterotonic', 'injectable magnesium sulfate', 'injectable diazepam', 'intravenous fluids', 'skin disinfectant', 'antibiotic eye ointment', '4% chlorhexidine', 'injectable gentamicin', 'injectable ceftriaxone' and 'amoxicillin suspension'. The BEmONC service readiness was then created as a composite score by adding the presence of each indicator, with equal weight given to each of the domains and each of the indicators within the domains. As the expected target was 100%, each domain accounted for 33.3% (100%/3) of the total score. The proportion of each indicator within the domain was equal to 33.3% divided by the number of indicators in that domain. The BEmONC service readiness score for each facility was then calculated by adding the proportions. Given that the readiness score is a relative measurement, then facilities that scored 50% or more were considered to be ready to provide BEmONC services than those scored less than 50% in BEmONC readiness score. This cut-off point of 50% was also used in previous studies.[@R33]

The outcome variables were examined against selected potential explanatory variables that we proposed as key variables that may potentially influence the availability or readiness of the health facility to provide BEmONC services. These variables were: facility location was coded as '0' for urban and '1' for rural. The facility type was coded as '0' for clinic or dispensary, '1' for a health centre and '2' for a hospital. Managing authority was coded as '0' for a public facility and '1' for the private facility. Duty schedule for 24 hours was coded as 'Yes' for the facility that had a duty schedule or call list for 24 hours staff assignment, otherwise, the facility was coded as 'No'. Quality assurance was coded as 'performed' for facility reported to perform quality assurance at least once per year, otherwise the facility was coded as 'not performed'. Maternal or newborn deaths were coded as 'reviewed' for the facility that conducted regular reviews of maternal or newborn deaths or near-misses, otherwise, the facility was coded as 'not reviewed'. Clients' opinions were coded as 'reviewed' for facility reported having a system of determining and reviewing clients' opinion, otherwise, the facility was coded as 'not reviewed'. A number of staff and number of beds per facility remained as discrete quantitative variables.

Statistical analysis {#s2e}
--------------------

Data were analysed using STATA V.14 (StataCorp, College Texas). For all the analyses, the 'svy' set command in STATA was used to adjust for the complex sampling design employed by TSPA survey. Moreover, as the facilities sampled were not evenly distributed and the response rate might be very different by regions or facility type, then over and under-sampled in the regions with fewer and more facilities respectively were performed before data collection. Therefore, before analysis, facility weight was used to restore the actual representativeness of the facilities sampled.

In the descriptive analysis, continuous variables were summarised using either mean (SD) for normally distributed variables or median (IQR) for non-normal distributed variables. All categorical variables were summarised using proportions and then presented in tables and graphs. Bivariate and multivariable regression models were fitted to assess the existence of the association between the outcome variable (BEmONC service readiness) and the explanatory variables. As the aim was to fit a final model that predicts the association, the objective criterion-based method was used to include or exclude variable in the multiple regression models. A t-test for each of the coefficient in multiple regression model was calculated and used to test for the association. A p value of less than 0.05 was considered indicative of statistically significant association.

Ethics statement {#s2f}
----------------

This study was based on an analysis of existing public domain survey data sets that are freely available online with all identifier information detached. The survey was approved by the Ethics Committee of the ICF Macro at Calverton in the USA and by the National Institute of Medical Research Ethics Committee in Tanzania. Informed consent was requested and obtained from participants before the interview.

Patient and public involvement statement {#s2g}
----------------------------------------

Patient and public were not involved in the analysis of this study.

Results {#s3}
=======

General characteristics of surveyed facilities {#s3a}
----------------------------------------------

[Table 1](#T1){ref-type="table"} presents a summary of the general characteristics of the included health facilities. Out of 1188 facilities involved in the TSPA survey, 905 (76.18%) reported to provide delivery and new-borns care services and therefore were included in the analysis of the current study. More than 80% of the facilities were located in rural area and publicly owned. Less than 30% of the facilities regularly reviewed maternal and newborn deaths or 'near-misses' cases that occurred within the facility. Overall, the number of staffs per facility was low with a median (IQR) of 3 (2 - 6).

###### 

Percentage distribution of surveyed facilities according to background characteristics, Tanzania Service Provision Assessment 2014--2015 (n=905)

  Variable                               n (%)
  -------------------------------------- -------------
  Facility location                      
   Rural                                 773 (85.41)
   Urban                                 132 (14.59)
  Facility type                          
   Clinic and dispensary                 751 (82.98)
   Health centre                         110 (12.16)
   Hospital                              44 (4.86)
  Managing authority                     
   Public                                756 (83.54)
   Private                               149 (16.46)
  Duty schedule for 24 hours             
   Yes                                   256 (28.29)
   No                                    649 (71.71)
  Quality assurance                      
   Performed                             149 (16.46)
   Not performed                         756 (83.54)
  Maternal/newborn deaths                
   Reviewed                              182 (20.11)
   Not reviewed                          723 (79.89)
  Clients' opinions                      
   Reviewed                              272 (30.06)
   Not reviewed                          633 (69.94)
  Number of staffs per facility          
   Median (IQR)                          3 (2,6)
  Number of delivery beds per facility   
   Mean (SD)                             1.41 (1.02)

Seven signal functions for BEmONC by type of facility and managing authority {#s3b}
----------------------------------------------------------------------------

[Table 2](#T2){ref-type="table"} shows the distribution of the availability of seven signal function for BEmONC by type of facility and managing authority. Overall availability of these seven signal functions (parental administration of the antibiotic, parental administration of oxytocic, parental administration of anticonvulsant, assisted vaginal delivery, manual removal of placenta, manual removal of retained products of conception and neonatal resuscitation) were consistently higher among hospitals than health centres and dispensaries (p\<0.001). Despite the fact that private facilities consistently reported the higher availability of these seven signal functions compared with public facilities, only parental administration of the antibiotic, parental administration of anticonvulsants and neonatal resuscitation were significantly higher in private facilities (p\<0.001). Regardless of facility type and managing authority, majority of the facilities reported high availability of parental administration of oxytocic (83.61%), assisted vaginal delivery (69.60%) and neonatal resuscitations (52.14%) while less than half of all facilities reported availability of manual removal of retained products of conception (35.36%), parental administration of antibiotic (34.01%), manual removal of placenta (33.95%) and parental administration of anticonvulsants (13.35%).

###### 

Percentage distribution of seven signal functions for basic emergency obstetric and newborn care services by type of facility and managing authority, Tanzania Service Provision Assessment 2014--2015 (n=905)

  --------------------------------------------------------------------------------------------------------------------------------------------------------
  Variable                                                  Facility type   Managing authority   Total\                                      
                                                                                                 n (%)                                       
  --------------------------------------------------------- --------------- -------------------- -------------- ------------- -------------- -------------
  Parental administration of antibiotic                     205 (27.32)     66 (60.01)           37 (83.95)\*   242 (32.04)   66 (44.03)\*   308 (34.01)

  Parental administration of oxytocin                       614 (81.77)     100 (90.94)          42 (96.86)\*   633 (83.69)   123 (83.16)    756 (83.61)

  Parental administration of anticonvulsants                52 (6.96)       35 (31.59)           34 (77.56)\*   83 (10.93)    38 (25.63)\*   121 (13.35)

  Assisted vaginal delivery                                 511 (68.00)     80 (72.85)           39 (88.94)\*   525 (69.50)   104 (70.11)    629 (69.60)

  Manual removal of placenta                                227 (30.22)     50 (45.34)           30 (69.66)\*   248 (32.87)   59 (39.46)     307 (33.95)

  Manual removal of retained products of conception         234 (31.10)     56 (51.35)           30 (68.56)\*   264 (34.88)   56 (37.79)     320 (35.36)

  Neonatal resuscitation                                    352 (46.78)     80 (73.05)           40 (92.03)\*   383 (50.64)   89 (59.76)\*   472 (52.14)

  Number of facilities providing normal delivery services   751             110                  44             756           149            905
  --------------------------------------------------------------------------------------------------------------------------------------------------------

\*P\<0.05 according to type of facility.

The availability of seven functions were based on whether the intervention has been carried out at least once during the past 3 months.

Availability of important supportive items for delivery and newborns care services {#s3c}
----------------------------------------------------------------------------------

### Human resources (staff training) {#s3c1}

Only (206, 22.75%) facilities reported having at least one staff who had received refresher training in delivery and newborn care. Also, about one-third (270, 29.80%) of facilities reported having recommended guidelines related to delivery and newborn care.

### Essential equipment and supplies {#s3c2}

Overall, the majority (890, 98.35%) of facilities reported dedicating at least one bed for delivery purposes, (780, 86.24%) had sterile gloves, (760, 84.05%) had delivery packs and (692, 76.48%) had a neonatal bags and masks for resuscitation. However, less than a quarter of facilities reported having suction apparatus (23.14%), sterilisation equipment (20.75%), examination light (14.37%), vacuum aspirator or dilatation and curettage D&C kit (7.51%), or manual vacuum extractor (5.31%).

### Medicines and commodities {#s3c3}

Regarding availability of essential medicines for delivery, injectable uterotonic (78.81%), skin disinfectant (61.10%) and injectable diazepam (55.23%) were often available, while intravenous fluids (48.15%), injectable magnesium sulfate (40.77%), injectable antibiotic (32.11%) were not widely available. On the other hand, regarding essential medicines for newborn care, more than half of facilities reported availability of amoxicillin suspension (62.90%) and injectable ceftriaxone (56.69%) while less than one-third of facilities reported availability of injectable gentamicin (29.54%), antibiotic eye ointment (28.05%) and 4% chlorhexidine (11.95%) ([table 3](#T3){ref-type="table"}).

###### 

Indicators of readiness to providing basic emergency obstetric and newborn care services, Tanzania Service Provision Assessment 2014--2015 (n=905)

  Indicators                           n (%) of facilities in which indicator is available
  ------------------------------------ -----------------------------------------------------
  Staff and training                   
    Presence of guidelines             270 (29.80)
    Availability of trained staff      206 (22.75)
  Equipment and supplies               
    Emergency transport                567 (62.54)
    Sterilisation equipment            188 (20.75)
    Examination light                  130 (14.37)
    Delivery pack                      760 (84.05)
    Suction apparatus                  209 (23.14)
    Manual vacuum extractor            48 (5.31)
    Vacuum aspirator or D&C kit        68 (7.51)
    Neonatal bag and mask              692 (76.48)
    Delivery bed                       890 (98.35)
    Partograph                         520 (57.51)
    Gloves                             780 (86.24)
  Medicines and commodities            
   Essential medicines for delivery    
    Injectable antibiotic              291 (32.11)
    Injectable uterotonic              713 (78.81)
    Injectable magnesium sulfate       368 (40.77)
    Injectable diazepam                500 (55.23)
    Intravenous fluids                 436 (48.15)
    Skin disinfectant                  553 (61.10)
   Essential medicines for new-borns   
    Antibiotic eye ointment            254 (28.05)
    4% Chlorhexidine                   108 (11.95)
    Injectable gentamicin              267 (29.54)
    Injectable ceftriaxone             513 (56.69)
    Amoxicillin suspension             569 (62.90)

Facility readiness to provide BEmONC services {#s3d}
---------------------------------------------

[Figure 1](#F1){ref-type="fig"} shows the readiness score corresponding to the three domains and the overall index of facility readiness to provide BEmONC. Each of the three domains had an average readiness score of less than 50% based on the indicators suggested by WHO-SARA manual, that yield overall mean readiness score (SD) of 40.3 (17.6)%. However, 267 (29.50%) of all health facilities had overall percentage readiness score of 50% or more, therefore, were considered ready to provide BEmONC services. Overall BEmONC readiness score according to the type of facility and managing authority

The overall readiness score was found to differ significantly according to the type of facility, with a higher score among hospitals compared with dispensaries (p\<0.001). However, there was no difference in the overall readiness score according to the managing authority at each level of facility type (p\>0.05) ([figure 2](#F2){ref-type="fig"}).

![Percentage score of the three domains of readiness to provide basic emergency obstetric and newborn care services.](bmjopen-2017-020608f01){#F1}

![Overall readiness score for providing basic emergency obstetric and newborn care according to the type of facility and managing authority.](bmjopen-2017-020608f02){#F2}

Factors associated with facility readiness to provide BEmONC services {#s3e}
---------------------------------------------------------------------

[Table 4](#T4){ref-type="table"} presents the results of the bivariate and multivariate analysis. In bivariate analysis, all explanatory variables showed association with outcome variable 'BEmONC service readiness' at p\<0.05, therefore, were selected and included in multiple regression models by using objective criterion-based methods to predict their association with readiness to provide BEmONC services. The results of multiple regression analysis showed that the readiness of facility to provide BEmONC services was higher at health centres (11.54% points better than dispensary and clinics), at facilities which performed quality assurance (5.45% points better than those not performed), at facilities reported regular reviewing maternal, newborn deaths or 'near-misses' (6.49% points better than those not reviewed), at facilities that reviewed clients opinion about heath facility or its services (4.29% points better than those not reviewed clients opinions) and facility with more delivery beds (2.44% points for each doubling of beds per facility).

###### 

Results of unadjusted and adjusted multiple regression models of factors associated with readiness to provide basic emergency obstetric and newborn care services, Tanzania Service Provision Assessment 2014--2015 (n=905)

  Variable                                          Unadjusted   Adjusted               
  ------------------------------------------------- ------------ ---------- ----------- -------
  **Facility location** (ref: rural)                                                    
   Urban                                            8.64\*\*     2.29       0.20        2.08
  **Facility type** (ref: clinic/dispensary)                                            
   Health centre                                    18.15\*\*    1.24       11.54\*\*   2.02
   Hospital                                         26.09\*\*    2.54       8.06        4.15
  **Managing authority** (ref: public)                                                  
   Private                                          8.46\*\*     1.90       3.56        1.87
  **Duty schedule for 24** hours (ref: no)                                              
   Yes                                              12.28\*\*    1.62       0.52        2.13
  **Quality assurance** (ref: not performed)                                            
   Performed                                        14.24\*\*    2.36       5.45\*      2.44
  **Maternal/newborn deaths** (ref: not reviewed)                                       
   Reviewed                                         14.76\*\*    1.76       6.49\*\*    1.89
  **Clients' opinions reviewed** (ref: no)                                              
   Yes                                              9.90\*\*     1.74       4.29\*      1.68
  Number of staffs per facility                                                         
   (as continuous variable)                         0.09\*\*     0.04       −0.001      0.013
  Number of delivery beds per facility                                                  
   (as continuous variable)                         6.28\*\*     0.58       2.44\*      0.83

\*P\<0.05; \*\*P\<0.001.

†Adjusted coefficient: each variable in the model has been adjusted by all variables.

Discussion {#s4}
==========

This study used a nationally representative data from Tanzania as an example of low-resource country to assess the availability and readiness of health facilities to provide BEmONC services among health facilities. The study findings indicate a relatively poor readiness of Tanzanian health facilities to provide BEmONC services. The observed scarcity of human resource (trained providers), essential diagnostic equipment, and basic medicine resulted into poor readiness of the facilities to provide BEmONC. The observed poor facility readiness to provide BEmONC in this study, extend the findings from other studies across different regions of LICs.[@R35] These findings continue to highlight essential gaps in delivery maternal and newborn services that are obstacles to universal access to health services.[@R37] Therefore, the findings have greater implications for the improvement of emergency obstetric care in Tanzania and other LICs.

Availability of seven signal functions for BEmONC is crucial to reduce maternal and neonatal mortality.[@R38] The current study found disparities in the availability of these seven signal functions according to the type of facility and managing authority. Despite the fact that private facilities consistently reported higher availability of the seven signal functions compared with public facilities, only three signal functions: parental administration of the antibiotic, parental administration of anticonvulsants and neonatal resuscitation were significantly more reported in privately owned than publicly owned facilities. Similarly, hospitals were found to report significantly greater availability of the signal functions than lower-level facilities (health centres and dispensaries). These findings are in agreement with a study conducted in Haiti in 2014.[@R39] The similarity of the findings of these studies might be due to the similar methodology used; both studies used data from the national representative sample collected by DHS programme. Therefore, the questionnaire used for the interviews were nearly similar. Also, Tanzania and Haiti share socio-economic determinants as these two countries are both LICs.

Furthermore, our results indicate that availability of parental administration of anticonvulsants (magnesium sulfate) is still a challenge and as a result, it compromises the provision of BEmONC in Tanzania particularly in public and lower-level health facilities. A similar finding has been reported in another low-resource setting.[@R28] Inadequate availability of this important component of BEmONC, might led to unnecessary delays to prevent or intervene pre-eclampsia/eclampsia that is one of the three leading causes of maternal morbidity and mortality.[@R40] Together with other suboptimal availability of parental administration of antibiotic, manual removal of placenta and retained products of conception suggesting that, despite the increased coverage of antenatal care, facility deliveries, and postnatal care, these efforts alone cannot reduce MMR and NMR without improving the availability of BEmONC services.[@R41] The low availability of seven signal functions in the public and lower-level facilities in Tanzania is further impacted by the current long process of ordering and delivering of drugs and medical supplies through a system called integrated logistic system. With this system, facility places its order through District Medical Officer's office to the Medical Department Store, a body that operates under Ministry of Health responsible for managing all the procurement and supply of medical items concerning public facilities.[@R43] Hence, any faults or delays in the ordering system may result in the low availability of items or services in the facilities. These delays will compromise efforts towards achieving targets set by the Tanzanian government that all hospitals and at least 70% of health centres and dispensaries be able to provide BEmONC services at the end of 2020.[@R22]

Facility readiness is an important aspect that demonstrates a facility's commitment to ensuring cumulative availability of components required to provide a specific service.[@R31] Our analysis identified the significant difference of BEmONC readiness according to the type of facility, in which higher level facilities (hospitals) were found to have high readiness score compared with lower-level facilities (dispensaries/clinics). The suboptimal readiness observed in the lower-level facilities might be due to unclear formula on how to allocate funds in these facilities that may contribute to insufficiencies and inequities in the distribution of medical supplies.[@R43] The strengthening of the lower-level facilities which are usually located in the rural areas and serve about 75% of Tanzanian population is highly needed to address the increasing burden of maternal and neonatal deaths. The finding is in agreement with the previous study conducted in Kenya.[@R30]

Quality assurance is a process that aims to promote a high standard of the service provision within healthcare systems.[@R44] The results of this study show that facilities that performed quality assurance were more likely to be ready to provide BEmONC services compared with facilities not engaged in quality assurance activities. This might be due to the fact that, quality assurance involves continuous monitoring and persistent feedback to improve services offered.[@R45] Therefore, based on recommendations from quality assurance teams, these facilities are more likely to improve the availability of services that may result in their high readiness score. However, the uptake of quality improvement and quality assurance activities remains low within the Tanzanian health system as a small number of health facilities regular perform such activities.[@R46]

Each maternal or newborn death has a story to tell,[@R47] therefore, review of these deaths is widely recognised as a recommended tool to improve obstetric and neonatal care.[@R48] Our results show that facilities which perform maternal and newborn death reviews were more likely to be ready to provide BEmONC services compared with facilities that did not perform these reviews. It may be that facilities that perform death reviews use that information to improve BEmONC service availability and readiness. Despite the maternal death reviews have been imposed over the past two decades as the national policy to improve the quality of BEmONC services the results show that majority of Tanzania health facilities do not regularly perform such kind of reviews.[@R49] Therefore, the number of facilities miss the opportunity of reflection and direct feedback to improve the BEmONC services.[@R50]

Also, clients' opinions are beneficial parameter for judging the availability and readiness of the facility to provide specific services. The results of this study indicate that facilities which review clients' opinion were more likely to be ready to provide BEmONC services. This might be explained by the fact that clients' opinions not only reflect the satisfaction with service received but also provide positive and negative feedback towards services provided by facility or health providers.[@R52] This feedback may be used to correct the shortcomings highlighted by patients, hence improve the availability of services that are important aspect to assess the readiness of the facility to provide services. However, we also found low number of health facilities that regularly collect and review clients' opinion regarding the provision of maternal and newborn services.

Despite on-the-job training creates an opportunity of healthcare providers to receive the up-to-date information and skills required to provide better healthcare.[@R33] The results of this study indicated a low proportion of health facilities with at least one staff member trained in providing delivery and newborn care services. This severe lack of trained staff together with shortage of health workers in health facilities reported in previous studies, may compromise the readiness of the facilities to provide BEmONC in Tanzania.[@R53] Although, the Tanzanian government made several efforts to deal with shortage of human resources and other challenges in the health system, yet its heath budgets over decades remained consistently below Abuja target of 15%.[@R54] This might explain the observed low readiness of the facilities to provide BEmONC and that the MMR remains high if inadequate budgets are allocated to improve maternal and child health services.

The strength of the current study is that it analysed a nationally-representative sample of health facilities in Tanzania, providing key insight into the BEmONC availability and readiness in the LICs with higher MMR and NMR. It provides important information about the current situation regarding availability and readiness of facilities to provide BEmONC in a resource-constrained environment. Since TSPA survey employed complex sampling procedures, the estimates were adjusted for clustering effect and weighted to correct for non-response and disproportionate sampling. However, this study had some limitations, being a cross-sectional study, causal relationship could not be established. Therefore, the results should be interpreted with caution. Also, the study is subjected to misclassification bias due to the use of arbitrary cut-off point set at 50%; this might be misclassified readiness of health facilities to provide BEmONC services. Though, the effect of this bias has been minimised by inclusion of many indicators as suggested by WHO to assess the level of facility readiness.

In summary, the results of this study indicate disparities in the availability of seven signal functions and readiness to provide BEmONC services among health facilities in Tanzania. It also highlighted the gaps in the availability of important supportive items such as refresher training and clinical guidelines for the provision of BEmONC. To improve the quality of BEmONC services, there are key steps that government authorities might consider. These includes:- the emphasis on quality assurance and quality improvement activities and implementation of regular maternal and newborn death audits. In order to improve BEmONC services, the health system leaders should implement strategies to better ensure fair distribution of clinical guidelines, essential medicines, equipment, and refresher training. Additional studies may be useful to ensure effective implementation of government policies to support the readiness of health facilities to provide BEmONC services.
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